Lead intoxication alters basal and parathyroid hormone-regulated cellular calcium homeostasis in rat osteosarcoma (ROS 17/2.8) cells.
The skeleton is the major reservoir of lead and calcium in humans, and plays an important role in systemic calcium regulation. Lead perturbs normal calcium transport and second messenger function, directly or indirectly, in virtually all cells studies so far. Therefore, we and others have postulated that an early and discrete toxic effect of lead is perturbation of one or more loci within the calcium messenger system. To understand further the role of lead on calcium homeostasis in bone, we undertook this study to characterize calcium homeostasis and the effect of lead on calcium homeostasis in rat osteosarcoma (ROS 17/2.8) cells, which exhibit the osteoblast phenotype. ROS cells were incubated in medium containing 45Ca for 20 hours. Monitoring the efflux of 45Ca from the cultures for 210 minutes allowed for the determination of kinetic parameters defining steady state calcium homeostasis. Three distinct intracellular kinetic calcium pools characterized 45Ca homeostasis. Treatment with either 400 ng parathyroid hormone (PTH)/ml culture medium for 1 hour or 25 microM lead for 20 hours increased total cell calcium. Treatment with PTH caused a larger increase of cell calcium in lead-intoxicated cells than either lead intoxication or PTH treatment alone. This increase suggests that lead may perturb normal calcium-mediated PTH responsiveness of the osteoblast. These experiments further establish a kinetic model for the study of calcium homeostasis in osteoblastic bone cells. The studies also advance the hypothesis that lead-induced perturbations of calcium-mediated processes represent an early effect of lead toxicity at the cellular level.